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PROBLEM TO BE SOLVED: To provide a silicon film forming apparatus 
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SOLUTION: This silicon film forming apparatus 20 is one in which a 
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* Notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The silicon film formation equipment characterized by to have the silicon adhesion member 
which has the raw material adhesion side to which the semi-conductor raw material which it was 
arranged in the spreading side of the semi-conductor raw material liquid of a base and the location 
which counter in the silicon film formation equipment which the base with which semi-conductor raw 
material liquid was applied heats [ equipment ] with a heating means, and makes the silicon film form on 
a base, and evaporated from a spreading side with heating makes adhere. 

[Claim 2] Silicon film formation equipment according to claim 1 with which it becomes only from a liquid- 
like raw material, or consists of a solution of a raw material, and it is formed and semi-conductor raw 
material liquid becomes so that the raw material adhesion side of a silicon adhesion member may have 
predetermined spacing from the spreading side of the semi-conductor raw material liquid of a base and 
may cover a base at least in the case of heating. 

[Claim 3] Silicon film formation equipment according to claim 1 or 2 whose raw material adhesion side of 
a silicon adhesion member is the member of the shape of tabular or a mesh formed a plane or in the 
shape of a bowl. 

[Claim 4] Silicon film formation equipment of any one publication of claim 1-3 with which the raw 
material adhesion side of a silicon adhesion member has spacing of 5-1 80mm, and counters with the 
spreading side of the semi-conductor raw material liquid of a base. 

[Claim 5] Silicon film formation equipment of any one publication of claim 1-4 which is set up and 
becomes so that the temperature of a silicon adhesion member may become lower than the temperature 
of the spreading side of the semi-conductor raw material liquid of a base in case the vaporized semi- 
conductor raw material is made to adhere. 

[Claim 6] Silicon film formation equipment of any one publication of claim 1-5 which has the area which 
is sufficient for a raw material adhesion side projecting the projection shadow of a base at least. 
[Claim 7] The silicon film formation approach characterized by using the equipment of any one 
publication of claim 1-6 in the silicon film formation approach of making the silicon film forming on this 
base with heating after applying semi-conductor raw material liquid on a base. 

[Claim 8] Semi-conductor raw material liquid is a general formula Sin Rm Syi (the integer of n>=1 and R 
are chosen from the group which n becomes from hydrogen and an organic radical independently, 
respectively.). For a silyl radical, m+i=2n+2, and m, the integer of m>=0 and i are [ Sy ] the integer or 
SiqRt Syw (the integer of q>=3 and R are chosen from the group which q becomes from hydrogen and 

an organic radical independently, resp_ectively.)_ofj>=0. _Sy the integer of t>=0 t and w for a silyl radical, 

t+w=2q, and t The integer of w>=0, and Sin Xk Hj (X — a halogen atom, k+j=2n+2, and k — the integer 
of k>=1 — ) It is the formation approach of the silicon film according to claim 7 which is the compound 
by which j is expressed with the integer of j>=0, and n is expressed with the integer or Siq Xy Hz (the 
integer of z>=0 and q are [ X / a halogen atom, y+z=2q, and y ] the integer of q>=3 for the integer of 
y>=1, and z) of n>=1. 

[Claim 9] The silicon film formation approach according to claim 7 or 8 that formation of the silicon film 
is performed in an inert gas ambient atmosphere. 
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[Claim 10] The silicon film formation approach of any one publication of nine from claim 7 to which a 
pressure is performed for formation of the silicon film in the controlled atmosphere of 10 or more kPas. 
[Claim 11] The silicon film formation approach of any one publication often from claim 7 by which 
spreading of semi-conductor raw material liquid is performed by the spreading thickness of 1 
micrometers or more on a base. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the silicon film formation equipment about the 
silicon film and the silicon film formation approach of using for photo-electric-conversion equipment, 
photo conductors, etc., such as LSI, a thin film transistor, and a solar battery, about silicon film 
formation equipment and the silicon film formation approach. 
[0002] 

[Description of the Prior Art] the heat CVD (Chemical Vapor Deposition) using silane gas as the 
formation approach of the former and polycrystalline silicon film (the "poly-Si film" is called hereafter) 
or the amorphous silicon film (the "a-Si film" is called hereafter) — law, the plasma-CVD method, the 
optical CVD method, etc. are used, generally, a heat CVD method is used for formation of the poly-Si 
film, and the plasma CVD method is widely used for formation of the a-Si film. 

[0003] As a CVD method using high order silane gas, the approach (JP,4-62073,B) of pyrolyzing high 
order silane gas under the pressure more than atmospheric pressure, the approach ( JP.5-469.B) of 
pyrolyzing annular silane gas, the approach (JP,60-26665,A) using branching silane gas, the method 
(JP,5-56852,B) of performing Heat CVD below 480 degrees C using the high order silane gas more than 
trishiran, etc. are proposed. However, the film which can be formed with these CVD methods is a-Si film, 
and there are the following troubles in these CVD methods. 

[0004] That is, in order to use ** gaseous phase reaction, a particle occurs in a gaseous phase, and 
problems, such as contamination of silicon film formation equipment and a yield fall of a device, are 
produced. ** In order to use a raw material by the gas, it is hard to obtain the film which has good step 
coverage on the base which has irregularity in a front face. ** A silicon film formation rate is slow and a 
throughput is low; ** In a plasma-CVD method* equipment complicated [ a RF generator etc. ] and 
expensive is needed. ** It is needed [ expensive high vacuum equipment ] etc. 

[0005] Then, in order to avoid the problem of these **s to **, the method of using the raw material of 
the shape of a liquid instead of gaseous phase reaction is proposed. For example, after applying a liquid 
high order silane on a base, carry out a temperature up, and make it pass through the heat history 
including a temperature up process, and a decomposition reaction is carried out within the spreading film. 
The thing (JP, 7-267621, A) which makes the silicon film form on a base, general formula-(SiR) n- (a with 
a carbon numbers of two or more in which, as for R, at least hydrogen and beta have hydrogen alkyl 
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group, and a phenyl group — ) After applying on a substrate the solution of the polysilane expressed with 
at least one sort chosen from the group which consists of a silyl radical, there are some (JP,9- 
237927.A) which separate silicon by the pyrolysis. 
[0006] 

[Problem(s) to be Solved by the Invention] The membraneous quality of the silicon film used for photo- 
electric-conversion equipment, photo conductors, etc., such as LSI, a thin film transistor, and a solar 
battery, formed on the substrate needs to be uniform within the film, however, by the approach by 
spreading of a raw material with high vapor pressure, such as a liquid high order silane, and thermal 
decomposition The layer which the applied semi-conductor raw material liquid carries out thermal 
polymerization with heating, and the silicon film is formed from the interface side of semi-conductor raw 
material liquid and a substrate, and comes to grow up on a substrate (a "liquid phase growth phase" is 
called), It evaporates with heating from a spreading side, and after the evaporation from a spreading side 
is settled, in order for some semi-conductor raw materials diffused in the ambient atmosphere to build 
multilayer structure with the layer (a "vapor growth layer" is called) formed by carrying out thermal 
polymerization on the substrate, uniform membraneous quality is not obtained. This is the same not only 
when the raw material which becomes only from a liquid-like raw material is used, but even when the 
solution of the raw material which dissolved the raw material in the solvent is used. 
[0007] This invention is made in view of the above-mentioned trouble, avoids the above-mentioned 
problem of ** to **, and offers the silicon film formation equipment and the silicon film formation 
approach membraneous quality can form the uniform silicon film. 
[0008] 

[Means for Solving the Problem] It is arranged in the spreading side of the semi-conductor raw material 
liquid of a base, and the location which counter, and the silicon film formation equipment characterized 
by to have the silicon adhesion member which has the raw material adhesion side to which the semi- 
conductor raw material which evaporated from a spreading side with heating makes adhere is offered in 
the silicon film formation equipment which the base with which semi-conductor raw material liquid was 
applied heats [ equipment ] with a heating means, and makes the silicon film form on a base according to 
this invention. 

[0009] In case make the solution of the semi-conductor raw material of the shape of a liquid with high 
vapor pressure, such as a liquid high order silane, or a semi-conductor raw material apply, heat and 
disassemble on a base with the silicon film formation equipment of this invention in this way and the 
silicon film forms, the silicon particle and the semi-conductor raw material which evaporated with 
heating from a spreading side can make adhere to the semi-conductor raw material liquid spreading side 
of a base, and the raw material adhesion side of the silicon adhesion member arranged in the location 
which counters. Thereby, on a base, the silicon film which consists only of a layer (liquid phase growth 
phase) of the thermal polymerization film with which the high order silane of the applied semi-conductor 
raw material liquid etc. carried out thermal polymerization, and was formed in coating liquid can be 
formed Therefore, formation of the multilayer structure of the silicon which consists of a vapor growth 
layer and a liquid phase growth phase on a base can be prevented, and membraneous quality can obtain 
the uniform silicon film. 
[0010] 

— [Embodiment of the Invention] The chamber to which-the-silicon-film- formation equipment of this 

invention contains a base at least, The base support means which supports a base, and a heating means 
to heat the base supported by the supporter, It has the silicon adhesion member to which the semi- 
conductor raw material which it was arranged in a raw material liquid supply means to supply semi- 
conductor raw material liquid to the base in a chamber, the pressure regulation means which pressurizes 
and decompresses the inside of a chamber with inert gas, the spreading side of the semi-conductor raw 
material liquid of a base, and the location which counters, and was evaporated with heating is made to 
adhere. 
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[001 1] As for a chamber, what consists of two rooms of the spreading room which applies semi- 
conductor raw material liquid to the base in a chamber, and the film production room which heats the 
base with which semi-conductor raw material liquid was applied, and forms the silicon film on a base is 
desirable. It is desirable to have a base conveyance means to convey the base with which the inside of a 
chamber was isolated in the two above-mentioned rooms with the gate valve in this case, and semi- 
conductor raw material liquid was applied at the spreading room in a film production room. As a base 
conveyance means, a robot device, a conveyor, etc. equipped with the manipulator are mentioned. As for 
a spreading room, it is desirable to have the device for developing uniformly the semi-conductor raw 
material liquid supplied to the base on a base, for example, a spin coater. 

[0012] Although a base conveyance means becomes unnecessary in performing spreading of semi- 
conductor raw material liquid, and heating of a base by one room, the optimal location and allocation of 
the device of raw material liquid expansion of a spin coater etc., a heating means, and a raw material 
liquid supply means is needed. As for a base support means, what can prevent the variation rate of a 
base is desirable by supporting a base at an angle of predetermined horizontally so that the spreading 
side of the base which applied semi-conductor raw material liquid may counter a silicon adhesion 
member, laying a base in adhesion, grasping, a screw stop, or a horizontal plane at susceptor, and 
inserting into a fixed frame. 

[0013] In case the vaporized semi-conductor raw material is made to adhere, it is indispensable to be 
set up so that the temperature of a silicon adhesion member may become lower than the temperature of 
the spreading side of the semi-conductor raw material liquid of a base. For this reason, it is desirable 
that a heating means is arranged so that a silicon adhesion member may consist of a base a distance 
side. As for a heating means, what can be raised to the temperature from which the solid-state 
compound of a semi-conductor raw material serves as a liquid so that spreading of semi-conductor raw 
material liquid may be possible is desirable. A ceramic heater, an infrared lamp, etc. are mentioned as an 
example of a heating means. 

[0014] As for the silicon adhesion member by this invention, it is desirable to be arranged so that it may 
have predetermined spacing from the spreading side of the semi— conductor raw material liquid of a base 
and a base may be covered at least in the case of heating. The semi-conductor raw material liquid 
evaporated from the spreading side is the member to which the gaseous-phase product which comes to 
carry out thermal polymerization in an ambient atmosphere is made to adhere, and, as for a silicon 
adhesion member, what has the suitable adhesion side to which a gaseous-phase product is made to 
adhere is desirable. A quartz etc. is mentioned as the quality of the material of a silicon adhesion 
member. 

[0015] As for the raw material adhesion side of a silicon adhesion member, it is desirable to consist of 
members of the shape of tabular or a mesh formed a plane or in the shape of a bowl. Although the part 
where the adhesion side of these silicon adhesion members counters with the spreading side of the 
semi-conductor raw material liquid of a base serves as a principal plane, the field or side face of the 
opposite side can also turn into an adhesion side. As for a raw material adhesion side, it is desirable to 
be arranged so that it may have spacing of 5-1 80mm and may counter with the spreading side of the 
semi-conductor raw material liquid of a base. Moreover, as for a raw material adhesion side, it is 
desirable to have the area which is sufficient for projecting the projection shadow of a base at least. 
[0016] Although a raw-material-adhesion-side-can make the semi-conductor raw material evaporated 
when forming in the plane adhere to homogeneity, if it forms in the shape of a bowl, it can prevent the 
diffusion to the direction which is parallel to a field. If a mesh-like member is furthermore used for a raw 
material adhesion side, the pressure buildup in the bowl produced when it forms in the shape of a bowl 
etc. can be stopped. Although especially the configuration of the mesh which constitutes a mesh is not 
limited, a grid (rectangle), a polygon, a circle, an ellipse, etc. are mentioned, for example. Especially a 
diameter, width of face, etc. of a wire rod that constitute the aperture (magnitude) of the eye of a mesh 
and a network are not limited. 


[0017] The semi-conductor raw material liquid in this invention becomes only from a liquid-like raw 
material, or consists of a solution of a raw material. Semi-conductor raw material liquid is a general 
formula Sin Rm Syi (the integer of n>=1 and R are chosen from the group which n becomes from 
hydrogen and an organic radical independently, respectively.). For a silyl radical, m+i=2n+2, and m, the 
integer of m>=0 and i are [ Sy ] the integer or Siq Rt Syw (the integer of q>=3 and R are chosen from 
the group which q becomes from hydrogen and an organic radical independently, respectively.) of i>=0. 
Sy the integer of t>=0, and w for a silyl radical, t+w=2q, and t The integer of w>=0, and Sin Xk Hj (X — a 
halogen atom, k+j=2n+2, and k — the integer of k>=1 — ) It is the compound by which j is expressed with 
the integer of j>=0, and n is expressed with the integer or Siq Xy Hz (the integer of z>=0 and q are [ X / 
a halogen atom, y+z=2q, and y ] the integer of q>=3 for the integer of y>=1, and z) of n>=1. In addition, 
the above-mentioned general formula Siq Rt Syw And Siq Xy Hz A compound shows an annular silane 
derivative. 

[0018] Ethyl, t-butyl, octadecyl, phenyl, etc. are mentioned as the above-mentioned organic radical. As a 
semi-conductor raw material compound containing these organic radicals SiH3 (C18H37) [an octadecyl 
silane] Si (C two H5) [a tetraethyl silane]4 tetraphenylsilane [Si (C six H5)4] 1, 1, 2, 2, 3, 3, 4, 4, 5, 5, 6, 
and 6-dodeca t-butyl hexa silane [Si6 H2 12 (C(CH3) 3)] OKUTADEKAECHIRUOKUTA silane [Si8 18 (C 
two H5)] OKUTA t-butyl cyclo tetra-silane [Si4 8 (C(CH3) 3)] Normal tetra-silane (n-Si four H10), A 
normal PENTA silane (n-Si5H12), a normal hexa silane (n-Si six H14), A normal hepta-silane (n-Si seven 
H16), a cyclo PENTA silane (Si five H10), a cyclohexa silane (Si six H12), a cyclo deca silane (Si10H20), 
etc. are mentioned. A fluorine, chlorine, a bromine, etc. are mentioned as the above-mentioned halogen 
atom. As a semi-conductor raw material compound containing these halogen atoms, a TORIBUROMO 
silane (SiHBr3), a hexa chloro disilane (Si2 CI6), octafluoro trishiran (Si three F8), a dodeca chloro 
PENTA silane (Si5 CM 2), etc. are mentioned. These compounds may be used independently and may be 
used as mixture. 

[0019] The normal tetra-silane among the above-mentioned compounds (n-Si four H10), A normal 
PENTA silane (n-Si Five H12), a normal hexa silane (n-Si six H14), A normal hepta-silane (n-Si seven 
H16), a cyclo PENTA silane (Si five H10), A cyclohexa silane (Si six H12), a TORIBUROMO silane 
(SiHBr3), A hexa chloro disilane (Si2 CI6), octafluoro trishiran (Si three F8), an octadecyl silane (SiH3 
(C18H37)) and tetraethyl silane (C2H5) Si 4 etc. — and although each compound itself can be applied to 
a base since it is a liquid in ordinary temperature, these isomers may be melted to a solvent and may be 
used as a solution. Toluene, a xylene, the petroleum ether, etc. are mentioned to this solvent. 
[0020] Moreover, the normal deca silane among the above-mentioned compounds (n-Si10H22), A cyclo 
deca silane (SM0H20), a dodeca chloro PENTA silane (Si5 CI12), A tetraphenylsilane (Si4 (C six H5)), 1, 
1, 2, 2, 3, 3, 4, 4, 5, 5 and 6, and 6-dodeca t-butyl hexa silane (Si6 H2 12 (C(CH3) 3)), In ordinary 
temperature, since it is a solid-state, an OKUTADEKAECHIRUOKUTA silane (Si8 18 (C two H5)), an 
OKUTA t-butyl cyclo tetra-silane (Si4 8 (C(CH3) 3)), etc. melt each compound to a solvent, and use 
these isomers as a solution. Toluene, a xylene, the petroleum ether, etc. are mentioned to this solvent. 
[0021] Semi-conductor raw material liquid can be applied to a base by raising ambient temperature to 
the temperature from which these compounds serve as a liquid. As for formation of the silicon film by 
this invention, it is desirable to be carried out in an inert gas ambient atmosphere. Helium, neon, an 
argon, a xenon, etc. are mentioned as inert gas. The pressure of the inert gas under an inert gas ambient 

atmosphere is 10 or more kPas preferably. . ... _ .... 

[0022] According to this invention, after applying semi-conductor raw material liquid on a base, in the 
silicon film formation approach of making the silicon film forming on this base with heating, it is desirable 
that spreading of semi-conductor raw material liquid is performed by the spreading thickness of 1 
micrometers or more on a base. The spreading thickness on the base of semi-conductor raw material 
liquid is adjusted and controlled by the amount of feeding to a raw material expansion device [ to the 
base top by the rotational speed of a spin coater, turnover time, etc. ], and base top. After applying the 
semi-conductor raw material liquid by this invention on a base, as silicon film formation equipment which 
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rriakes the silicon film form on this base with heating, equipment as shown in drawing 1 or drawing 2 is 
mentioned, for example, and the above-mentioned purpose is attained by the process shown below. 
[0023] In order to form the silicon film by this invention, first, a base (substrate) is fixed in the chamber 
for film production, and the solution of semi-conductor raw material liquid, i.e., a liquid-like semi- 
conductor raw material, or a semi-conductor raw material is preferably applied to the thickness of 1 
micrometers or more on the surface of a base. Next, a base and a spreading side are heated with a 
heating means. At this time, in coating liquid, by thermal polymerization, the silicon film forms, and it 
grows up from an interface side with coating liquid, semi-conductor raw material liquid, and a substrate, 
and deposits on a substrate as a liquid phase growth phase. Conventionally, it evaporates from a 
spreading side, and after the evaporation from a spreading side is settled, it will adhere on a liquid phase 
growth phase to some semi-conductor raw materials diffused in the ambient atmosphere, and it will 
carry out thermal polymerization with heating. 

[0024] Moreover, in order for some semi-conductor raw materials diffused in the ambient atmosphere to 
form the silicon film of the multilayer structure in which carries out thermal polymerization in an ambient 
atmosphere (inside of a gaseous phase) with the radiant heat from the heat pource of a base, a heater, 
etc., and serves as a vapor growth layer, and deposits on said liquid phase growth phase, and a liquid 
phase growth phase and a vapor growth layer come to carry out a laminating, formation of uniform 
membraneous quality was difficult for it. In this invention, since the gaseous-phase product which 
serves as a vapor growth layer and is deposited on said liquid phase growth phase is made to adhere to 
the silicon adhesion member arranged in the spreading side of a substrate, and the location which 
counters alternatively, the uniform silicon film of the membraneous quality which only a liquid phase 
growth phase comes to deposit can be formed. 
[0025] 

[Example] Hereafter, each example of this invention is explained concretely. 

The equipment 20 shown in drawing 1 as a <example 1> experimental device was used. Equipment 20 
has the spreading room 1 and the film production room 2 which were formed in the chamber, and both 
[ these ] ** are isolated possible [ disconnection ] with the gate valve 11. The spreading room 1 is 
equipped with gas supply Rhine 4 and exhaust air Rhine, and the film production room 2 is equipped with 
5 for the supply line 3 of semi-conductor raw material liquid, and exhaust air Rhine 5. Moreover, in the 
spreading room 1, the tabular silicon adhesion member 9 with a spin coater 7 made [ as / counter / the 
quartz substrate 8 laid on the heating heater 6 and the heating heater 6 ] from a quartz to which into 
the film production room 2 is installed. Plane raw material adhesion side 9a is formed in the field where 
the silicon adhesion member 9 counters spreading side 8a of a substrate 8. 

[0026] The heating heater 6 consists of a ceramic heater which has a heating surface in a drawing 
Nakagami side. The base support means which inserts the laid quartz substrate 8 in a fixed frame, and 
fixes a substrate 8 is formed in the drawing Nakagami side of a spin coater 7, and the heating surface of 
the heating heater 6, respectively (not shown). Furthermore, it has a base conveyance means to open 
the spreading room 1 and the film production room 2 for free passage, and to convey the substrate 8 on 
a spin coater 7 on the heating heater 6 (not shown). 

[0027] The liquid high order silane mixed liquor of a normal tetra-silane, a normal PENTA silane, and a 
normal hexa silane was used as semi-conductor raw material liquid, and the film was produced in the 
—procedure shown below. First, where a gate valve 1 l is.opened, after carrying out evacuation of the 
spreading room 1 and the film production room 2 up to 2x10 to 4 Pa, gaseous helium was introduced 
from gas supply Rhine 4 to 40kPa(s). Next, it is 3 on [ from semi-conductor feeding Rhine 3 ] the quartz 
substrate 8 1.6cm of liquid high order silane mixed liquor of a normal tetra-silane, a normal PENTA 
silane, and a normal hexa silane. After being dropped, it applied all over the quartz substrate 8 by the 
spin coater. Next, again, gaseous helium was introduced in the spreading room 1 and the film production 
room 2 from gas supply Rhine 4, and it pressurized to 100kPa. Next, the quartz substrate 8 was moved 
on the heating heater 6, and the gate valve 1 1 was closed. 
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[0028] Then, gaseous helium was exhausted from exhaust air Rhine 5, and the pressure in the film 
production room 2 was set to 40kPa(s). The temperature up of the quartz substrate 8 was carried out to 
600 degrees C at 100 degrees C/m. substrate temperature was held for 30 minutes at 600 degrees C, 
and the silicon film was made to form on the quartz substrate 8. Suitably, between a temperature up and 
temperature maintenance, gaseous helium was exhausted from exhaust air Rhine 5, and it maintained 
the pressure in the film production room 2 at 40kPa(s). Silicon had adhered to the silicon adhes.on 
member 9 after film production termination. Multilayer structure was not accepted when the cross- 
section structure of the silicon film obtained on the substrate 8 was observed with the transmission 
electron microscope. 

[0029] The temperature up of the <example 2> glass substrate 8 was carried out to 450 degrees C at 
100 degrees C/m, and the silicon film was made to form like an example 1 except having held substrate 
temperature for 30 minutes at 450 degrees C. Silicon had adhered to the silicon adhesion member 9 
after film production termination. Multilayer structure was not accepted when the cross-section 
structure of the silicon film obtained on the substrate 8 was observed with the transmission electron 
microscope. 

[0030] The toluene solution of an OKUTA t-butyl cyclo tetra-silane (Si4 8 (C(CH3) 3)) is used as 
<example 3> semi-conductor raw material liquid. Since toluene was evaporated after applying this on a 
glass substrate 8, the temperature up of the glass substrate 8 was carried out to 450 degrees C at 100 
degrees C/m, and the silicon film was made to form like an example 1 except having held substrate 
temperature for 30 minutes at 450 degrees C. Silicon had adhered to the silicon adhesion member 9 
after film production termination. Multilayer structure was not accepted when the cross-section 
structure of the silicon film obtained on the substrate 8 was observed with the transmission electron 
microscope. 

[0031] Since the petroleum ether was evaporated after applying this on a glass substrate 8, using the 
petroleum ether solution of a dodeca chloro PENTA silane (Si5 CI12) as <example 4> semi-conductor 
raw material liquid, the temperature up of the glass substrate 8 was carried out to 450 degrees C at 100 
degrees C/m, and the silicon film was made to form like an example 1 except having held substrate 
temperature for 30 minutes at 450 degrees C. Silicon had adhered to the silicon adhesion member 9 
after film production termination. Multilayer structure was not accepted when the cross-section 
structure of the silicon film obtained on the substrate 8 was observed with the transmission electron 
microscope. 

[0032] The equipment 30 shown in drawing 2 as a <example 5> experimental device was used. The 
spreading room 1 of equipment 30 is equipped with semi-conductor feeding Rhine 3 and exhaust air 
Rhine 5, and the film production room 2 is equipped with gas supply Rhine 4 and exhaust air Rhine 5. 
Moreover, in the spreading room 1, the mesh-like silicon adhesion member 10 is installed so that a spin 
coater 7 may cover the quartz substrate 8 laid on the heating heater 6 and the heating heater 6 in the 
film production room 2. The mesh-like silicon adhesion member 10 is formed in the shape of a bowl by 
being made from a quartz, and the front face of the wire rod which constitutes a mesh is set to raw 
material adhesion side 10a. The liquid high order silane mixed liquor of a normal tetra-silane, a normal 
PENTA silane, and a normal hexa silane was used as semi-conductor raw material liquid, and the film 
was produced in the procedure shown below. 
— [0033] First, where- a gate valve 11 is opened, after. carrying out evacuation of the spreading room 1 and 
the film production room 2 up to 2x10 to 4 Pa, gaseous helium was introduced from gas supply Rhine 4 
to 40kPa(s). Next, it is 3 on [ from semi-conductor feeding Rhine 3 ] the quartz substrate 8 1.6cm of 
liquid high order silane mixed liquor of a normal tetra-silane, a normal PENTA silane, and a normal hexa 
silane. After being dropped, it applied all over quartz substrate 8 by the spin coater. Next, gaseous 
helium was again pressurized from gas supply Rhine 4 to installation and 100kPa in the spreading room 1 
and the film production room 2. Next, the quartz substrate 8 was moved on the heating heater 6, and 
the gate valve 1 1 was closed. 
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[0034] Then, gaseous helium was exhausted from exhaust air Rhine 5, and the pressure in the film 
production room 2 was set to 40kPa(s). The temperature up of the quartz substrate 8 was earned out to 
600 degrees C at 100 degrees C/m, substrate temperature was held for 30 minutes at 600 degrees C, 
and the silicon film was made to form on the quartz substrate 8. During a temperature up and 
temperature maintenance, suitably, gaseous helium was exhausted from exhaust an- Rhine 5 and the 
pressure in the film production room 2 was maintained at 40kPa(s). Silicon had adhered to the silicon 
adhesion member 9 after film production termination. Multilayer structure was not accepted when the 
cross-section structure of the silicon film obtained on the substrate 8 was observed w.th the 
transmission electron microscope. , ... n . 

[0035] The temperature up of the <example 6> glass substrate 8 was earned out to 450 degrees C at 
100 degrees C/m, and the silicon film was made to form like an example 3 except hav.ng held substrate 
temperature for 30 minutes at 450 degrees C. Silicon had adhered to the silicon adhes.on member 9 
after film production termination. Multilayer structure was not accepted when the cross-sect.on 
structure of the silicon film obtained on the substrate 8 was observed with the transmission electron 

microscope. emt - 

[0036] In order to compare formation of the silicon film by the silicon film format.cn equipment of 
<example of comparison> this invention with formation of the silicon film by conventional silicon film 
formation equipment, the silicon film was formed using the conventional silicon film formation equipment 
100 shown in drawing 3 . Equipment 100 differs at the point which is not equipped with the member 
which is equivalent to the silicon adhesion members 9 and 1 0 as contrasted with the silicon film 
formation equipments 20 and 30 of this invention. The liquid high order silane mixed liquor of a normal 
tetra-silane, a normal PENTA silane, and a normal hexa silane was used as semi-conductor raw material 
liquid, and the silicon film was formed in the procedure shown below. 

[0037] First, where a gate valve 11 is opened, after carrying out evacuation of the spreading room 1 and 
the film production room 2 up to 2x10 to 4 Pa, gaseous helium was introduced from gas supply Rhine 4 
to 40kPa(s). Next, it is 3 on [ from semi-conductor feeding Rhine 3 ] the quartz substrate 8 1 .6cm of 
liquid high order silane mixed liquor of a normal tetra-silane, a normal PENTA silane, and a normal hexa 
silane. After being dropped, it applied all over quartz substrate 8 by the spin coater. Next, again, gaseous 
helium was introduced in the spreading room 1 and the film production room 2 from gas supply Rhine 4. 
it pressurized to lOOkPa, the quartz substrate 8 was moved on the heating heater 6, and the gate valve 
1 1 was closed. Then, gaseous helium was exhausted from exhaust air Rhine 5, the pressure in the film 
production room 2 was set to 40kPa(s), the temperature up of the quartz substrate 8 was earned out to 
600 degrees C at 100 degrees C/m, substrate temperature was held for 30 minutes at 600 degrees C, 
and the silicon film was made to form on the quartz substrate 8. During a temperature up and 
temperature maintenance, suitably, gaseous helium was exhausted from exhaust air Rh.ne 5, and the 
pressure in the film production room 2 was maintained at 40kPa(s). When the cross-section structure of 
the silicon film obtained on the quartz substrate 8 was observed with the transmission electron 
microscope, having had multilayer structure from which crystallinity differs was admitted. 
[0038] 

[Effect of the Invention] In case according to this invention the solution of the semi-conductor raw 
material of the shape of a liquid with high vapor pressure, such as a liquid high order silane or a semi 
—conductor raw material is made to apply, heat and disassemble on a base and the silicon. film.is formed, 
the silicon particle and the semi-conductor raw material which were evaporated with heating from the 
spreading side can be made to adhere to the semi-conductor raw material liquid spreading s.de of a 
base and the raw material adhesion side of the silicon adhesion member arranged in the location which 
counters Thereby, on a base, the silicon film which consists only of a layer (liquid phase growth phase) 
of the thermal polymerization film with which the high order silane of the applied semi-conductor raw 
material liquid etc. carried out thermal polymerization, and was formed in coating liquid can be formed. 
Therefore, formation of the multilayer structure of the silicon which consists of a vapor growth layer and 
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a liquid phase growth phase on a base can be prevented, and membraneous quality can obtain the 
uniform silicon film. Moreover, while the problem of the cost side in the conventional silicon film 
formation of a CVD method etc. is avoidable, the application to the device process of the silicon film etc. 
spreads according to the membraneous quality formed being uniform within the film. 


[Translation done.] 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section of the equipment used for formation of the silicon film of the 
examples 1, 2, 3, and 4 of this invention. 

[Drawing 2] It is the outline cross section of the equipment used for formation of the silicon film of the 
examples 5 and 6 of this invention. 

[Drawing 3] It is the outline cross section of the conventional equipment used for the comparative 
experiments of formation of the silicon film. 
[Description of Notations] 

1 Spreading Room 

2 Film Production Room 

3 Semi-conductor Feeding Rhine 

4 Gas Supply Rhine 

5 Exhaust Air Rhine 

6 Heating Heater 

7 Spin Coater 

8 Substrate (Base) 
8a Spreading side 

9 Silicon Adhesion Member 
9a Raw material adhesion side 

10 Silicon Adhesion Member 
10a Raw material adhesion side 

1 1 Gate Valve 

20 Silicon Film Formation Equipment 
— 30 Silicon Film Formation Equipment - - -■ - 


[Translation done.] 
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